Wikstroemia indica, a commonly used herbal medicine in China, is thought to be poisonous. However, based on the experience of herbal doctors, it is claimed that the toxicity can be reduced by decocting for 3-5 hours. In this study, the acute toxicities of W. indica (crude drug), and its aqueous and ethanolic extracts were evaluated in mice. The cytotoxicities of both extracts were also assessed using the MTT and LDH assays. Also, in order to evaluate the influence of decoction time on the toxicity of W. indica extracts, the cytotoxicities of W. indica decoctions prepared by boiling the herb for 1, 3, 5, 8, and 10 hours, respectively, were tested. Neither the herb nor its aqueous and ethanolic extracts showed obvious acute toxicity in mice, with maximal tolerance doses higher than 18.7, 11.7, and 25.0 g/kg p.o., respectively. The cytotoxicities of both extracts were low with CC 50 values higher than 250 µg/mL. The five W. indica decoctions also showed low cytotoxicity, with CC 50 values higher than 1000 µg (crude drug)/mL. Moreover, the result of statistical analysis indicated that the cytotoxicities of the five W. indica decoctions did not exhibit significant differences. The results obtained suggest that W. indica is a relatively nontoxic herb and longer decoction times for reducing the toxicity of the herb seems unnecessary.
Wikstroemia indica (Linn.) C. A. Mey. (Thymelaeceae) is a Chinese herbal medicine, the roots of which are traditionally used in the treatment of various inflammatory conditions [1a] . One overthe-counter product made from the aqueous extract of the roots of W. indica (W. indica tablet) is sold in the Chinese pharmaceutical market. W. indica tablet, is used to treat bronchitis, pneumonia, tonsillitis, parotitis, and mastitis [1b] . However, W. indica is thought to be poisonous [1c] . It is recorded that some persons and poultry fainted and even died due to eating the herb [1d] . According to the experience of herbal doctors in China, it is claimed that the toxicity of the herb can be reduced by decocting for 3-5 hours [2a,2b] . As advised by the herbal doctors, the herb must be decocted prior to the addition of other ingredients in the traditional Chinese medicine (TCM) formulation, and, therefore, is customarily called a "first added medicine". However, no scientific study has been published about the toxicity of W. indica and the method of reducing the toxicity of the herb. In the present study, we investigated the acute toxicities of W. indica powder (crude drug), and its aqueous and ethanolic extracts. Recently, studies have been made using in vitro cytotoxicity assays to predict acute oral toxicity [2c] . The present study was, therefore, designed to determine the cytotoxicities of the aqueous and ethanolic extracts with MTT and LDH assays. In addition, the cytotoxicities of the W. indica decoctions prepared from boiling the herb with distilled water for 1, 3, 5, 8, and 10 hours, respectively, were tested using the MTT and LDH assays to evaluate the influence of decoction time on the toxicity of the W. indica extracts. Values are expressed as means ± standard deviation of body weight of 10 mice. No significant differences were observed between treated and control animals (p > 0.05).
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In the acute toxicity test, mice orally administered with the herb, and its aqueous and ethanolic extracts produced neither mortality nor changes in behavior, even at the highest dose used. Compared with controls, no significant alterations in water and food consumption were seen in the treated animals during the experiment. As shown in Table 1 , the three tested samples had maximum tolerance doses higher than 18.75, 11.70, and 25.00 g/kg p.o., respectively. Between treated and control animals, no significant differences were observed in the body weights, and no significant modifications were found in the gains in body weights (Table 1 ) [3a] . Moreover, no significant differences between treated and control animals were found in the organs (heart, liver, spleen, lung, kidney and intestine) of the experimental mice when observed by light microscopy.
On the other hand, the aqueous and ethanolic extracts of the herb showed low cytotoxicity towards both human normal cells (Hs68) and human cancer cells (HEp-2 and Hela). All the CC 50 values, when tested in both MTT and LDH assays, were higher than 250 µg/mL. However, the five W. indica decoctions prepared by boiling for 1, 3, 5, 8, and 10 hours, respectively, did not show obvious cytotoxicity towards Hs68, HEp-2 and Hela cells. Their CC 50 values in the two assays were always higher than 1000 µg (crude drug)/mL (Figure 1-2) . It is noteworthy that the cytotoxicities of these five W. indica decoctions, as shown in Figures 1-2 On the basis of TCM that "use poison as an antidote to poison", quite a few poisonous herbs have been used as remedies for a long time to treat various human diseases in China [3b] . At the same time, experience in how to apply the poisonous herbal medicines has been historically accumulated by human trials. Decocting the poisonous herbal medicines for longer times is thought to be one of the effective methods of reducing toxicity, and the herbal medicines treated by this method are customarily known as "first added medicine" in TCM formulations. It is speculated that, during long decoction, the toxic constituents of the herbs are degraded, transformed, or volatilized [3c]. W. indica is one of the herbal medicines to which this method is applied to reduce its toxicity [2a,2b] . However, this study does not provide scientific support for the traditional thought and method. All the results suggest that W. indica is a relatively nontoxic herb and longer decoction times for reducing the toxicity of the herb seem unnecessary. The discrepancy in toxicity of W. indica between our study and the traditional record might be due to differences in the source, the time of collection or the method of investigation. Preparation of aqueous extract: The dried and powdered roots of W. indica (100 g) were boiled with distilled water (1000 mL) in a conical flask for 1 h. The aqueous solution was then concentrated in vacuo, and lyophilized (brown powder, 4.1 g). For the acute toxicity test, the aqueous extract was dissolved in distilled water to the appropriate concentration. For the cytotoxicity test, the aqueous extract was dissolved in distilled water to 500 µg/mL, and then diluted 2-fold with 20% MM to reach the concentration of 250 µg/mL in 10% MM. All the solutions were sterilized by filtration through a Millipore membrane filter (0.22 μm) for cytotoxicity assays.
Preparation of ethanolic extract: The dried and powdered roots of W. indica (100 g) were soaked in 95% ethanol (1000 mL) at room temperature for 15 days. The ethanolic solution was then concentrated in vacuo to yield a dark green powder (8.7 g). For the acute toxicity test, the ethanolic extract was suspended in distilled water to the appropriate concentration. For the cytotoxicity tests, the ethanolic extract was dissolved in dimethylsulfoxide (DMSO) to 40 mg/mL, and then diluted with 10% MM. The final concentration of DMSO in all the cultures did not influence the cellular activities.
Preparation of decoctions:
The dried and powdered roots of W. indica (2.0 g) were decocted with distilled water (1000 mL) in a conical flask for 1, 3, 5, 8, 10 h, respectively, to obtain 5 decoctions. These were replenished with appropriate volumes of distilled water to maintain their concentrations of 2 mg (crude drug) /mL, and then diluted 2-fold with 20% MM to reach a concentration of 1 mg (crude drug) /mL in 10% MM. All the solutions were sterilized by filtration through a Millipore membrane filter (0.22 μm) for cytotoxicity assays.
Acute toxicity test:
This test was conducted in accordance with the 'Chemical Toxicity Test Technique Guideline' issued by the State Food and Administration (SFDA) of China. First, the up and down method was adopted to evaluate the LD 50 of the tested samples. Due to the non-toxic reaction at 5 g/kg body weight, the samples were assessed for their maximum tolerance doses. Briefly, 30 mice of either sex, housed in separate cages (temp. 22 ± 2ºC, humidity 60-70%) were fasted for 6 h, and then the tested samples were administered orally by gavage. The tested samples can be given multiple times inside 24 h. The actual content of the solutions was given according to the body weight (10 mL/kg). The controls (10 mice of either sex) received distilled water alone, by gavage, in the same volume. The animals were carefully observed 30, 60, 120, 240, and 360 min after treatment. Body weight, food and water consumption, and behavior were recorded daily for 14 days after treatment. Microscopic features of the heart, liver, spleen, lung, kidney and intestine of the treated and control groups were compared.
MTT assay: Cell viability was determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide (MTT) assay.
Briefly, different concentrations of samples were added to the cells after 24 h incubation in a 96-well microtiter plate (NUNC, Denmark). After incubation for 3 days, 20 μL of the MTT solution [5 mg/mL in phosphate buffered saline (PBS)] was added to each well. The cells were further incubated for another 4 h. Excess medium was removed and replaced by 150 μL of DMSO in each well to dissolve the formazan crystals. The optical densities were determined by a microplate spectrophotometer (SPECTRAmax 250, Molecular Devices, Minnesota) at 570 nm.
LDH assay: Lactate dehydrogenase (LDH) activity in the cells was determined using the Cytotoxicity Detection Kit (Roche Diagnostics GmbH, Germany). Briefly, both treated and untreated cells were centrifuged at 500 g for 10 min at room temperature. Supernatants (100 μL) were collected and transferred to a new 96-well microtiter plate. LDH activity was determined according to the manufacture's instructtions. Cytotoxicity was evaluated by measuring the percentage of LDH released into the medium. Cells treated with 1% Triton X-100 were used as a positive control (i.e. 100% lysis of the cells).
Statistical analysis: Data were expressed as mean ± SD of at least 5 independent experiments by Student's t-test. Statistical significance was determined by SPSS. A value of p < 0.05 was considered statistically significant.
